We investigate cross-country determinants of private credit, using new data on legal creditor rights and private and public credit registries in 129 countries. Both creditor protection through the legal system and information-sharing institutions are associated with higher ratios of private credit to gross domestic product, but the former is relatively more important in the richer countries. An analysis of legal reforms shows that credit rises after improvements in creditor rights and in information sharing. Creditor rights are remarkably stable over time, contrary to the hypothesis that legal rules are converging. Finally, legal origins are an important determinant of both creditor rights and informationsharing institutions. The analysis suggests that public credit registries, which are primarily a feature of French civil law countries, benefit private credit markets in developing countries. r
Introduction
Recent research in the development of private credit markets across countries points to an important role of institutions, such as legal investor protection and credit bureaus, in differences-in-differences approach gets around the concern that credit institutions are endogenous and presents an alternative to instrumental variable techniques that have also been criticized (e.g., by Glaeser, La Porta, Lopez-de-Silanes, and Shleifer, 2004) .
Creditor power and information theories are not mutually exclusive. Both ex ante (and interim) better information and ex post stronger creditor rights can contribute to credit market development. As suggested by Jappelli and Pagano (2002) , these institutions could be substitutes: Some countries could specialize in information institutions; others, in legal systems giving power to the creditors. We explore the substitution hypothesis in some detail. First, less developed countries, with poorly functioning legal systems, might be unable to sustain an effective lending channel based on ex post creditor rights and could depend on information sharing for their credit markets to function. In contrast, richer countries might develop more functional systems of bankruptcy, so that creditor power can be particularly important in these countries. We examine the relative importance of information and power theories for countries at different levels of development.
Second, as argued by Djankov, Glaeser, La Porta, Lopez-de-Silanes, and Shleifer (2003) and Mulligan and Shleifer (2005) , countries in different legal traditions could specialize in different strategies of social control of business. Specifically, common law countries often rely on private contracting, whereas civil law countries, and especially French civil law countries, rely on government regulation and ownership. Credit markets present an opportunity to evaluate these predictions, because creditor power theories deal with legal creditor rights and their enforcement through courts, whereas information theories deal with mandatory information disclosure and often state-owned institutions for information sharing. We further distinguish between private and public credit registries, and examine the roles of both creditor rights and these information-sharing institutions in supporting credit markets in countries from different legal traditions.
Our results can be briefly summarized. First, we find a pronounced legal origin effect in credit market institutions, with common law countries having sharply higher creditor rights scores than French civil law countries. The latter, in contrast, have a much higher incidence of public credit registries than do the former. Second, we find very little convergence in creditor rights scores, or in information institutions, among legal origins. At least for these measures of legal institutions, the differences persist over the 25-year period. Third, we find that both the creditor rights scores and the incidence of private credit registries are higher in the richer than in the poorer countries. Fourth, we find in a cross-section of countries that both better creditor rights and the presence of credit registries are associated with a higher ratio of private credit to GDP. In addition, we find that private credit to GDP ratio rises following either improvements in creditor rights or the introduction of credit registries. The confirmation of cross-sectional evidence with an analysis of reforms is a significant innovation in this paper. Fifth, we find that creditor rights are particularly important for private credit in the richer countries, whereas credit registries matter in the poorer countries. These results both strengthen and refine earlier findings, but they also point to a beneficial role of public credit registries in poor French legal origin countries, a rare example of an apparently successful state intervention.
Section 2 presents our data. Section 3 presents the basic results on the effects of various institutions on private credit. Section 4 looks at the effects of changes in creditor rights, and of the introduction of private and public registries, on private credit. Section 5 examines the variation in the prevalence of these institutions across countries. Section 6 concludes.
The data
In this section, we first describe our variables, and then briefly summarize the data.
Variable definitions
We gather data on 133 countries, representing every economy with a population over 1.5 million, except countries in civil conflict or inactive members of the World Bank, such as Afghanistan, Cuba, Iraq, Myanmar, and Sudan. Table 1 describes the variables used and their sources.
The private credit data are from the International Financial Statistics of the International Monetary Fund (IMF), lines 22d and 42d, which measure claims on the private sector by commercial banks and other financial institutions. The variable is expressed as a percentage of GDP. Data are available for all sample economies except Puerto Rico, Serbia and Montenegro, and Uzbekistan. We exclude China, because the credit variable includes credit to state-owned enterprises and stands at a staggering 130% of GDP. In comparison, the share of private credit to GDP in the United Kingdom is 136%; Germany, 118%; and France, 87%. This leaves us with a maximum of 129 countries in the analysis of private credit.
The creditor rights index follows that constructed by La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1997) , with minor differences. We construct the index as at January for every year between 1978 and 2003, and we expand their sample from 49 to 133 countries. The creditor rights index measures four powers of secured lenders in bankruptcy: (1) whether there are restrictions, such as creditor consent, when a debtor files for reorganization; (2) whether secured creditors are able to seize their collateral after the petition for reorganization is approved, that is, whether there is no automatic stay or asset freeze imposed by the court; (3) whether secured creditors are paid first out of the proceeds of liquidating a bankrupt firm; and (4) whether an administrator, and not management, is responsible for running the business during the reorganization. A value of one is added to the index when a country's laws and regulations provide each of these powers to secured lenders. The creditor rights index aggregates the scores and varies between 0 (poor creditor rights) and 4 (strong creditor rights).
Our creditor rights data as of 1995 are the same as La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1997) report for over 90% of the observations. The most significant differences arise from coding different bankruptcy procedures. For India, for example, La Porta, Lopez-de-Silanes, Shleifer, and Vishny code using the reorganization provisions in the Companies Act (1956), while we code with respect to the Sick Industrial Companies Act (1985) , which is more relevant for industrial firms. Australia, Pakistan, and Sri Lanka are similar. In some instances, such as Malaysia and the Netherlands, differences in coding arise because of the treatment of the power of the administrator in reorganization. We code that ''management does not stay'' if an administrator is automatically appointed and the debtor does not remain in control in the ordinary course of business. In a few cases, differences derive from the moment at which there exist restrictions on entering reorganization. We code with respect to restrictions ''at the gate,'' i.e., the initial point of entering reorganization.
Twenty-one countries, including Benin, Chad, Colombia, France, and Tunisia had a score of 0 in 2003. Nine countries, including Hong Kong (China), Kenya, Lebanon, Table 1 The variables used in the regression analysis.
Variable Description
Creditor rights An index aggregating creditor rights, following La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1998) . A score of one is assigned when each of the following rights of secured lenders are defined in laws and regulations: First, there are restrictions, such as creditor consent or minimum dividends, for a debtor to file for reorganization. Second, secured creditors are able to seize their collateral after the reorganization petition is approved, i.e., there is no automatic stay or asset freeze. Third, secured creditors are paid first out of the proceeds of liquidating a bankrupt firm, as opposed to other creditors such as government or workers. Finally, if management does not retain administration of its property pending the resolution of the reorganization. The index ranges from 0 (weak creditor rights) to 4 (strong creditor rights) and is constructed as at January for every year from 1978 to 2003.
Public registry
The variable equals one if a public credit registry operates in the country, zero otherwise. A public registry is defined as a database owned by public authorities (usually the central bank or banking supervisory authority) that collects information on the standing of borrowers in the financial system and makes it available to financial institutions. 
Contract enforcement days
The number of days to resolve a payment dispute through courts. The data are based on the methodology in but describe the number of calendar days to enforce a contract of unpaid debt worth 50% of the country's GDP per capita. The variable is constructed as at January 2003.
New Zealand, Panama, and the United Kingdom, had a perfect score. The United States has a score of 1, as secured creditors are paid first out of the proceeds of bankruptcy, but no restrictions are placed on entering reorganization, the debtor benefits from the automatic stay on assets, and management runs the company during the reorganization process.
We collect time-series data on creditor rights in two stages. We begin with a review of bankruptcy and bankruptcy-related laws from 1978 to 2003, identifying all major reforms and assessing their impact on the creditor rights index. We then survey local bankruptcy lawyers, confirming the dates of reforms and their impact on the creditor rights index.
We review bankruptcy law and reforms primarily using online legal resources, including Foreign Law Guide, LexisNexis database, online library of the International Bar Association, European Restructuring and Insolvency Guide, and Asia-Pacific Restructuring and Insolvency Guide.
1 Additional legal resources include Collier International Business Insolvency Guide and International Insolvency.
2 In identifying the number of reforms of bankruptcy law, we exclude changes that affect bankruptcy only for financial institutions, state enterprises, or persons. Likewise, purely procedural law reforms are not considered.
We record all reforms to bankruptcy legislation: reorganization, liquidation, foreclosure, and secured transactions laws. Substantive bankruptcy regulations, however, are not always contained in the bankruptcy law. Thus, we keep track of reforms of corporate law, company law, commercial law, the civil code, and other associated laws if such reforms affect bankruptcy. As an example, take Malawi. In 2000, the passage of the Employment Act, a law seemingly unrelated to bankruptcy matters, affected the ranking of secured creditors' claims in liquidation. Before the reform, the Companies Act of 1984 ranked secured creditors first. The Employment Act ranked claims for wages ahead of secured creditor claims. The reform lowered Malawi's creditor rights index from 3 to 2.
We survey a total of 440 lawyers from the 133 countries to verify the results of the legal review. We ask our respondents to either confirm or amend our initial findings on the number and timing of reforms affecting bankruptcy since 1978. In addition, we verify whether and how the reforms impacted the creditor rights variables. In six countries the respondents amended our findings, generally to correct the timing of the reform to reflect when it came into force. We record the presence of public and private credit registries though a survey of banking supervisors. Public credit registries are databases managed by a government agency, usually the central bank or the superintendent of banks, that collect information on the standing of borrowers in the financial system and make it available to actual and potential lenders. In 2003, they operated in 71 countries in our sample. Some, such as the German and Saudi Arabian registries, collect only limited information on outstanding loans of large borrowers and focus on banking supervision. Others, such as those in Belgium, Ecuador, Malaysia, and Taiwan, distribute extensive information including late payments and defaults, demographic data, credit inquiries, ratings, and sometimes even the payment of utility bills and court records of the company and its owners.
A private credit bureau is a private firm or nonprofit organization that maintains a database on the standing of borrowers in the financial system. Its primary role is to facilitate exchange of information among banks and financial institutions.
3 As of 2003, private bureaus operated in 55 of our sample countries, including all Organization for Economic Cooperation and Development countries but France. Three international firms (Experian, Equifax, and TransUnion) either own or are affiliated with half of the bureaus in our sample. Unlike public registries, private bureaus usually gather information from non-bank lenders and public sources, distribute more data, and offer a broader range of services to lenders. The New Zealand bureau, for example, offers credit scoring, borrower monitoring, fraud detection, debt collection, and marketing services.
For countries that confirmed the presence of a public or private registry, we conducted a detailed survey of its structure, laws, and associated rules. The survey was filled by the director of the registry or, in cases in which the registry is a department of the central bank, by the department's head. To build the time-series data, respondents were asked the year in which the registry was legally established, as well as the year in which the registry began operations, that is, distributing credit information. In some cases, the difference is significant. For example, the Turkish credit bureau was incorporated in 1995, but it did not become operational until 1999, following years of negotiating with data providers and developing technology. The analysis is based on the year in which the registry began operations.
In addition to laws on the books, the quality of law enforcement is likely to matter. We control for enforcement with a measure of the number of days it takes to enforce a simple debt contract. Data are based on the methodology developed in , with one change; namely, that the current series refer to the time to enforce a contract of unpaid debt worth 50% of the country's GDP per
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3 Credit investigative bureaus and credit reporting firms that do not directly facilitate exchange of information between financial institutions exist in many countries, but they are not considered here. capita as of January 2003. This amounts to about $18,000 in the United States, about $12,000 in France and Germany, $6,000 in Korea, and $3,000 in Mexico. We expand the Djankov, La Porta, Lopez-de-Silanes, and Shleifer data set to 133 countries. 4 It takes only 48 days to enforce a debt contract in the Netherlands, 50 days in New Zealand, 69 in Singapore, 60 in Japan, and 75 in Korea. In contrast, it takes 1,459 days to enforce a debt contract in Guatemala, 1,028 in Serbia, 1,003 in Slovenia, and 1,390 in Italy.
We control for each country's total GDP, as it has been suggested that larger economies could have larger credit markets because of economies of scale in organizing the supporting institutions. We also control for growth of GDP, because rapid economic expansion could require more credit. The GDP data come from the World Bank's January 2004 World Development Indicators and, like private credit data, are not available for many countries in the earlier part of our period.
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A country's legal origin has been shown to be an important determinant of both creditor rights and private credit Vishny, 1997, 1998; Levine, 1999; Beck, Demirguc-Kunt, and Levine, 2003a, b) . There are four main legal origins: English, French, German, and Nordic. The English legal origin includes the common law of England and the colonies to which it spread, including Australia, Canada, and the United States. The French legal origin includes the civil law of France, of countries Napoleon conquered (including Portugal and Spain), and of their former colonies. The German legal origin includes the laws of the Germanic countries in central Europe, but also countries in East Asia where the German law was transplanted. The Nordic legal origin refers to the laws of the four Scandinavian countries.
We use this La Porta, Lopez-de-Silanes, Shleifer, and Vishny classification and add a fifth category: Socialist (transition). The countries in this category have inherited Soviet laws-12 countries that emerged from the breakup of the Soviet Union, plus Mongolia. We do not apply the Socialist category to countries that have gone back to their precommunist legal systems. Specifically, the Baltic and East European countries reactivated their pre-World War II laws after the collapse of communism (these laws always stayed on the books but were not used during the communist era), and so we classify them according to the origin of those laws. Latvia's laws belonged to the German civil law tradition prior to annexation by the Soviet Union in 1940; it reverted back to them in 1991. Lithuania was influenced by French and Dutch law both before its annexation in 1940 and after independence in 1990. It is classified as French legal origin. The remaining former communist countries in central and Eastern Europe (Bulgaria, Croatia, the Czech Republic, Hungary, Poland, Serbia, the Slovak Republic, and Slovenia) followed the German legal tradition, with the exception of Romania, which followed the French tradition, and Albania, which inherited French legal influences via Italy. These countries as well are assigned to their pre-war legal systems.
The correlation between our variable and the measure for the overlapping sample of 88 countries is 0.84.
Data on the ratio of private credit to GDP are not available for 497 out of 3,225 potential observations, mostly the transition economies during the communist period. In these cases, we use only country-years with available private credit to GDP ratios in the regressions. 6 The former communist countries began reporting private credit to the IMF only during 1989-1991, so the question of applicable legal origin during the communist era does not arise. This allocation of countries to legal origins is based on their bankruptcy laws and might be different for other business laws.
Finally, it has been argued that religion is an important determinant of credit institutions (Stulz and Williamson, 2003) . We use the religion practiced by the largest proportion of the population, as recorded in the December 2003 online edition of CIA Factbook. Table 2 presents the data on credit institutions around the world by legal origin. Panel A shows creditor rights; Panel B, public registries; Panel C, private bureaus; and Panel D, the combined information-sharing variable, defined as a dummy equal to one if a country has either a public or a private registry. We present the data at five-year intervals between 1978 and 2003.
Summary of the data
Panel A confirms for a much larger sample of countries the finding of La Porta, Lopezde-Silanes, Vishny (1997, 1998 ) that investor protection through creditor rights varies systematically across legal origins, but in particular is higher in common law than in French civil law countries. This result is highly statistically significant and is as strong in 1978 as in 2003. The table also confirms the earlier finding that German civil law countries have strong creditor rights and Nordic countries weak ones, although not as weak as those of French legal origin countries.
In addition, Panel A shows no trend toward stronger creditor rights over time in any legal origin, with the possible exception of the socialist countries. There is almost no change in average creditor rights score over time in any legal origin. This implies that there has been no convergence of creditor rights between legal origins. The French and common law countries are as far apart in 2003 as in 1978. The stability of creditor rights scores over time, and the absence of convergence across legal origins, is broadly consistent with the view that these particular measures of investor protection reflect relatively permanent features of the institutional environment, deeply rooted in national legal traditions.
Panel B presents the results on public registries. It shows that these registries are more common in French and German civil law countries than in Nordic and common law countries. In 2003, public registries existed in 76.6% of French legal origin countries; 61.1% of German legal origin countries; 25% of common law countries; and no Nordic countries. The difference between French and common law countries is statistically significant in 2003, but also in every prior year in the panel.
Unlike the results of Panel A, which show no time trend, Panel B shows substantial increases in the incidence of public registries in all legal origins but the Nordic. In 1978, there were almost no public registries except in French legal origin countries; by 2003, over half the countries in the world had them. The results of Panels A and B suggest that public registries could substitute for creditor rights, at least comparing common law and French civil law countries.
Panel C reports the results for private credit registries. They are somewhat more frequent in common law countries than in French legal origin countries, and by 2003 they are universal in Nordic countries. However, the difference between French and English origins is not statistically significant. Like the public registries, private bureaus have become much more common around the world in the last 25 years, and the ranking of legal origins is generally preserved. Panel D shows that some kind of an information-sharing institution (i.e., public or private) occurs more frequently in civil than in common law countries. As shown in Panels B and C, however, this is driven by public registries, not private bureaus.
In sum, we find pronounced legal origin effects in creditor rights and in public registries, going in opposite directions. However, creditor rights are extremely stable over time, whereas both public and private information-sharing institutions are becoming increasingly common during the time period 1978-2003. 
À2.783
a unlike in the La Porta, Lopez-de-Silanes, Shleifer, and Vishny data, richer countries have statistically significantly higher creditor rights scores than do poorer countries, and that this is true at all times. Part of this is the composition effect, as Nordic and German legal origin countries are both rich and have high creditor rights, so we need to run regressions to validate this finding. Panel A also shows that in neither the richer nor the poorer countries has there been a change of creditor rights over time. Panel B shows that the poorer countries have a higher incidence of public registries than do the richer countries; in contrast, Panel C shows that the richer countries have a much higher incidence of private bureaus. If we divide the countries by both legal origin and income, we find that, in 2003, 83.3% of the poor French legal origin countries have public credit registries, compared with only 26.3% of the poor common law countries. This is a truly striking difference. The results of Tables 2 and 3 are suggestive of possible patterns of substitution among credit institutions. First, in the domain of information sharing, richer countries rely relatively more on private institutions, and poorer countries on public ones. Second, common law countries appear to emphasize the ex post mechanism of creditor power over the ex ante mechanism of information sharing, with the reverse holding for civil law countries. The conspicuous exceptions to this trade-off are the German civil law countries, which have both strong creditor rights and extensive information-sharing institutions. Third, looking at the information-sharing institutions, French legal origin countries specialize in public registries relative to countries in other origins. This specialization is most conspicuous in poor countries. Table 4 presents correlations among our variables. First, it shows a positive correlation between the amount of private credit and creditor rights, the existence of private credit bureaus, aggregate income, income per capita, and income growth, as well as English, German, and Nordic legal origins. Private credit is negatively correlated with French and socialist legal origin, as well as with the inefficiency of the legal system as measured by contract enforcement days. Second, Table 4 confirms the suggestion of Table 2 that creditor rights and public registries are substitutes and that public and private registries might be substitutes as well. Public registries also appear to be more prevalent in countries with less efficient judicial systems.
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Cross-country determinants of private credit
In this section, we present cross-sectional results on the determinants of private credit to GDP ratio in 129 countries in 2003. We replicate these results for the cross-sections every five years from 1978 to 1998, and the results we report hold in other time periods as well.
Before presenting the results, three points should be noted. First, we try to present the results in the simplest and most transparent form. We estimate other specifications, including various interaction terms, and the conclusions we draw are confirmed. Second, we discuss a number of robustness checks below, and we try others. However, most potential control variables are available for only a small subset of countries, so adding them often results in cutting the sample by two-thirds. Third, although an argument can be made that both legal rules and information-sharing institutions are endogenous, we present in Tables 5 and 6 ordinary least squares (OLS) results. Following La Porta, Lopezde-Silanes, Shleifer, and Vishny (1997), we confirm these results using legal origins as instruments, but instrumental variables techniques have significant problems in this context, including the fact that both of the key independent variables vary by legal origin. In Section 5, we examine some determinants of private credit institutions, including legal origins (see Table 8 ). Table 5 examines the effect of creditor rights on private credit in a framework similar to La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1997), except using a much larger crosssection of countries (129 versus 39). The dependent variable is the average ratio of private credit to GDP, expressed as a percentage, computed over 1999-2003. The creditor rights score is as of 1999. We use several controls in these OLS regressions. First, as in La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1997), we control for the total GDP on the theory that credit markets might require fixed institutional costs to function, which are paid only when the total economy is large enough. Second, also as in La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1997), we control for per capita GDP growth, because faster growing economies could have greater demand for credit. Third, we use our updated measure of days to enforce a simple contract as a proxy for the efficiency of the legal system. Presumably, debt contracts are more prevalent in the more efficient legal systems. Fourth, because inflation could devalue the stock of outstanding debt or otherwise undermine debt contracting, we control for contemporaneous inflation. The first column shows that GDP, GDP per capita growth, and contract enforcement days (but not inflation) enter significantly and with theoretically predicted signs. In particular, the objective measure of the quality of courts is a significant predictor of private credit. Further, countries with stronger legal protection of creditors have deeper credit markets (Fig. 1) . As the creditor rights index rises by 1 (roughly the difference between the French and the German legal origins), the private credit to GDP ratio rises by 6 percentage points (or a fifth of the way from the French to the German legal origin mean). As do La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1997), we find support for the power theories of debt, in which creditor rights determine the willingness to extend credit.
However, the results presented here are substantially stronger than those presented by La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1997) for a sample of 39 countries as of 1995. Part of the reason for this is that several countries changed their bankruptcy scores between 1995 and 2003 in a way that improved the fit. Yet even if we rerun the La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1997) regression using their 39 countries but our data as of 1995, we get stronger results than they do, indicating that recoding the variables for a few countries, as discussed in Section 1, improves the fit.
The second column in Table 5 includes legal origins as additional controls. Except for the fact that transition countries have less developed debt markets, we find no significant influence of legal origin on private credit beyond that contained in other variables. In fact, the coefficient on the creditor rights index barely changes. There is no additional information in legal origins for the effect of legal rules on private credit markets. 
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The next four columns revisit these results for the richer and the poorer countries separately. Note first that the quality of courts measure is significant only for the richer countries, which suggests that the legal mechanism enforcing debt contracts is not important in the poorer ones. Note second that inflation in these specifications exacts an adverse effect on debt markets, especially in the richer countries. Turning to our main results, the evidence makes clear that the creditor rights results are driven by the richer countries. For these countries, both contract enforcement days and creditor rights remain significant determinants of private credit (with legal origins remaining unimportant). For the poorer countries, in contrast, the statistical significance of these variables disappears. This result again suggests that the legal mechanism of enforcing debt contracts is more important in the richer countries.
We have examined which components of the creditor rights index are responsible for its ability to predict private credit. We find that the absence of automatic stay on assets and respect for the priority of secured creditors matter a great deal. In contrast, restrictions on entering reorganization and mandatory removal of management in bankruptcy are not particularly important. This evidence suggests that the power to grab and liquidate collateral by secured creditors supports successful debt markets. 7 We check the robustness of the results in Table 5 in several ways. First, following Mulligan and Shleifer (2005) , we replace the overall GDP by population as the scale variable. This would make sense if both the benefits and the costs of running institutions rise with per capita income. All of the results we have just described are preserved when we make this substitution. Second, we replace our preferred measure of the efficiency of the judicial system, contract enforcement days, with the more conventional GDP per capita. We find, as in Table 5 , that countries with higher per capita income have a higher ratio of private credit to GDP and that this result is driven by the rich, not the poor, countries. The coefficients on other variables of interest do not change materially. Third, instead of dividing countries into rich and poor, we divide them according to their International Country Risk Guide law-and-order score, on the theory that it is the law-and-order environment instead of just development that determines the relevance of specific legal rules. We find, as with per capita income, that creditor rights matter in the high but not in the low law-and-order countries. Fourth, it can be argued that our private credit variable includes too much credit to state enterprises. Accordingly, we replace it by the private bond market capitalization measure from Beck, Demirguc-Kunt, and Levine (2000) , which unfortunately is available only for 36 countries. Even in this small sample, the creditor rights score is a statistically significant predictor of private bond market capitalization. Fifth, we control individually for a number of variables in the regression that might be correlated with the creditor rights score, but also influence the development of private credit. These include the ratio of stock market capitalization to GDP, a measure of the importance of state enterprises in the economy, a measure of fiscal deficit, several proxies for central bank independence, and several proxies of judicial checks and balances.
8 None of these variables changes our results. Finally, we considered the possibility that not the creditor rights index itself but some other aspect of legal or regulatory intervention in debt markets correlated with creditor rights is responsible for credit market development.
ARTICLE IN PRESS
7
In a related vein, Qian and Strahan (forthcoming) find that, in a cross-section of countries, a higher creditor rights index is associated with a higher likelihood that bank loans are secured.
Specifically, we include several measures of the quality of bank supervision assembled by Barth, Caprio, and Levine (2004) . While some of these variables are statistically significant, they do not eliminate the statistical significance of creditor rights.
In Table 6 , we add to the regressions in Table 5 the three measures of information sharing: the existence of a public registry, that of a private bureau, and that of either (information sharing ¼ 1 if either a public registry or a private bureau exists in a country). Like creditor rights, these variables are measured as of 1999. We eliminate legal origins from the specifications, because they do not influence private credit holding creditor rights constant. 9 The effects of the creditor rights index and of contract enforcement days do not change much at all from the estimates in Table 5 in all six specifications. In addition, the data show that public registries are associated with more private credit, but only in the poorer countries (Fig. 2) and that private credit bureaus are associated with more private credit in both the poorer ones and the overall sample (Fig. 3) . When we combine these public and private registries into the information-sharing variable, it has a statistically significant and quantitatively large effect on private credit in both the poorer countries and the overall sample.
Credit registries vary significantly in their design. We analyze the extent to which particular characteristics of registries are associated with more private credit with a detailed survey of the structure, rules, and governing laws of credit registries. We find that registries that distribute a broader range of data and provide legal incentives to ensure quality are associated with significantly more private credit. We identify six characteristics that in the data encourage private credit: (1) both positive information, meaning loans outstanding and payment history on accounts in good standing, and negative information, meaning defaults and arrears, are distributed; (2) data on both firms and individual borrowers are distributed; (3) data from retailers, trade creditors, or utilities, as well as from financial institutions, are distributed; (4) five or more years of historical data are available; (5) data are collected on all loans of value above 1% of income per capita; and (6) laws provide for borrowers' right to inspect their own data. Many of these characteristics might be endogenous, and so we merely note these results, instead of interpreting them as causal.
The results in Tables 5 and 6 confirm some of the patterns of institutional substitution identified earlier. Whereas creditor rights and judicial efficiency influence private credit in the richer countries, neither public nor private credit registries do. In contrast, both public and private registries benefit private credit in poorer countries. The data thus suggest that the power mechanism for sustaining credit works in the richer countries, while the information mechanism matters in the poorer ones. 10 Moreover, there appears to be a constructive role for government in maintaining public credit registries in the poorer countries, where for reasons of cost or compliance private credit registries are uncommon (see Table 3 ). Table 2 suggests that governments in poor French legal origin countries are more likely to play this constructive role. These results identify a role for both the power and the information theories of debt, but under different circumstances.
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9 The results are robust to the inclusion of legal origins. Also, we perform the same robustness checks for the results in Table 6 as for those in Table 5 , and the results remain robust. 10 An important caveat to this interpretation is that the La Porta, Lopez-de-Silanes, Shleifer, and Vishny index of creditor rights is computed from the perspective of secured creditors in bankruptcy and that this particular measure of investor protection, as opposed to creditor rights more generally, might be especially relevant to debt finance in the richer countries.
An analysis of reforms
Cross-country regressions are often criticized because they omit important country characteristics or because the independent variables are endogenous. An alternative empirical strategy is to look at the change in the private credit to GDP ratio around institutional reforms that either change the creditor rights score or introduce a public registry or a private bureau. We do this in two alternative ways recommended by Bertrand, Duflo, and Mullainathan (2004) and report the results in Table 7 .
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The first strategy, pursued in Panel A, is to collapse the data. Specifically, we restrict the sample to countries that undertook reforms and run a cross-sectional regression of the change in the average levels of private credit to GDP ratio after versus before the reform on the change in institutions. For concreteness, begin with reforms of creditor rights. Suppose country i changes its creditor rights score in year t. Let AC(i, before) be the average private credit to GDP ratio of the reforming country i taken over the five years before year t, and let AC(i, after) be the average private credit to GDP ratio in this country in the five years after the reform year t. Let DAC(i) ¼ AC(i, after)-AC(i, before) be the change in the average credit to GDP ratio of the reforming country i following the reform. We are interested in how DAC(i) is affected by the change in the creditor rights score in country i (occurring in year t), DCR(i).
However, we need to worry that, during the period tÀ5,y,t,y,t+5, the private credit to GDP ratio changed systematically in non-reforming countries as well. To this end, for each country i reforming in year t, consider all countries j ¼ 1,y, J that did not have a creditor rights change in the years tÀ5,y,t,y,t+5, i.e., the whole ten-year window around the year t of reform in country i. For each of these countries, compute DAC(j) as above, i.e., the change in private credit to GDP ratio in the five-year window around the year t of reform of country i. Finally, compute DAC(control, i) as the average DAC(j) over all the countries j not reforming in the window around t. This DAC(control, i) can be computed for every reforming country i and is used as a control variable. Obviously, DAC(control, i) differs for every year.
We run on the cross-section of only the countries that experienced a change in creditor rights score the following ordinary least squares regression:
The coefficient g captures world trends in private credit to GDP ratio around reform years, while the coefficient b captures the effect of a unit change in the creditor rights score on private credit. The same regression can be run for three-year windows around creditor rights score reforms.
For the public and private registries, the change in institutions (the counterpart of DCR(i)) is always equal to one, because we have only the introductions of private bureaus or public registries in the data. Accordingly, we follow the procedures above (including the calculation of the corresponding control variables) for introductions of private and public registries (instead of changes in creditor rights score) and then run
on the subsamples of countries introducing registries or bureaus. The average effect of the introduction of an information-sharing institution is picked up by the constant term. In the sample, there are only 32 episodes of changes in the creditor rights index (see Appendix A). This result is consistent with the evidence of Tables 2 and 3 of virtually no changes in average creditor rights index by income level or by legal origin over the 25-year period. Unfortunately, many of the 32 changes occur in former communist countries close to the end of the sample, so we cannot compute the average private credit to GDP ratio five or even three years after the reform. We can compute only changes in Table 7 Change in the ratio of private credit to gross domestic product (GDP) following reforms of credit institutions. Panel A presents cross-sectional regressions for all countries that experienced reforms in credit institutions over the 1978-2003 period. The dependent variable is average private credit to GDP (t+5, t+4, t+3, t+2, t+1) Àaverage private credit to GDP (tÀ5, tÀ4, tÀ3, tÀ2, tÀ1) and average private credit to GDP (t+3, t+2, t+1)Àaverage private credit to GDP (tÀ3, tÀ2, tÀ1), where t is the year of reform. The magnitude of creditor rights change measures the difference in the creditor rights score (0 to 4) before and after reform. The explanatory variable, change in private credit to GDP (no reform countries), is average private credit to GDP (t+5, t+4, t+3, t+2, t+1)Àaverage private credit to GDP (tÀ5, tÀ4, tÀ3, tÀ2, tÀ1) and average private credit to GDP (t+3, t+2, t+1)Àaverage private credit to GDP (tÀ3, tÀ2, tÀ1), averaged over countries in which there was no reform during the window period around t. In the first and fifth column, change in private credit to GDP (no reform countries) refers to countries that did not experience reforms in creditor rights during the window period around t. In the second and sixth column, change in private credit to GDP (no reform countries) refers to countries that did not experience reforms in information-sharing during the window period around t. In the third and seventh column, change in private credit to GDP (no reform countries) refers to countries that did not experience reforms in public registry during the window period around t. In the fourth and eighth column, change in private credit to GDP (no reform countries) refers to countries that did not experience reforms in private bureau during the window period around t. Robust standard errors are in parenthesis. Panel B presents panel regressions for all 129 countries in the sample over the period . Informationsharing is a discrete variable equal to one if either a private bureau or a public registry exists, zero otherwise. Two controls are used in the analysis: GDP and inflation. Robust standard errors are in parentheses below the coefficient estimates. Standard errors clustered by country are shown as well. All regressions include year and country fixed effects.
a ¼ Significant at the 1% level; b ¼ Significant at the 5% level; c ¼ Significant at the 10% level.
A. Regressions of the change in the average ratio of private credit to GDP on the change in credit institutions. Dependent variable: difference between the average of the ratio of private credit to GDP taken X years after reform and the average of the same ratio taken X years prior to reform The results, presented in Panel A, show that, for three-and five-year windows, a onepoint increase in the creditor rights score raises the ratio of private credit to GDP by between 6.5 and 8.0 percentage points. The result (displayed in Fig. 4 ) is statistically significant, and the estimate is quantitatively similar to those in Tables 5 and 6 . The control for the average change in the ratio of private credit to GDP among non-reforming countries is not statistically significant. The results also show that, over a five-year horizon, the private credit to GDP ratio rises after the introduction of both public registries and private bureaus by 7 to 8 percentage points. The magnitudes of the effects are smaller than those reported in Table 6 , but the results are statistically significant. However, although parameter estimates show a rise in the private credit to GDP ratio over a three-year window around the reform, these results are insignificant.
Panel B presents the results of an alternative strategy of measuring the effects of reform, namely, panel regressions. Here the dependent variable is the ratio of private credit to GDP each year in each sample country, but we introduce both country effects and year effects. Identification here takes advantage only of within-country variation in institutional In a recent paper, Haselmann, Pistor, and Vig (2005) focus specifically on transition economies to examine the effects of changes in creditor protections on bank lending. Their conclusions are broadly consistent with ours. variables. A key question in this specification is what standard errors to compute. One possibility is to compute robust standard errors. This strategy does not take account of possible serial correlation of error terms within each country. Another possibility is to cluster standard errors by country, as recommended by Bertrand, Duflo, and Mullainathan (2004) , which imposes no restrictions on the possible serial correlation of error terms. With many time-series observations (there are 25 years of data), such a specification could blow up standard errors excessively.
12 Because both strategies have problems, we present both standard errors in Table 7 , Panel B.
These panel results yield lower parameter estimates than the findings from the crosssections in Tables 5 and 6 as well as those in Panel A (a 4 percentage point rise in the private credit to GDP ratio per 1 point improvement in the creditor rights score). The effect is statistically significant for both all and the rich countries using robust standard errors, but only for the rich countries (at the 10% level) using standard errors clustered by country. The effects of private bureaus and of public registries remain of the same magnitude as in the earlier specifications, although again standard errors rise sharply when clustered by country. The evidence on the information-sharing institutions confirms the previous findings; the evidence on creditor rights is weaker both in magnitude and in statistical significance.
Except for the large standard errors clustered by country, the results for reforms, including those from Panel A, support the findings from the cross-section. Both the power and the information channel of credit play a role, and improvements in either channel raise the ratio of private credit to GDP. We recognize that the results in this section are subject to the criticism that the timing of reforms is endogenous and, in particular, could occur when policy makers expect private credit to grow. Still, the consistency of results across methodologies is encouraging.
Determinants of credit institutions
We have shown that credit institutions have a significant effect on credit market development. But what shapes these institutions? We have already seen in Tables 2 and 3 that the level of economic development and legal origin are potentially important determinants of which countries have which institutions. In a recent paper, Stulz and Williamson (2003) emphasize that culture is an important determinant of creditor rights. Using the La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1997) sample, they find that creditor rights are weaker in Catholic countries and that, holding religious composition constant, legal origin does not help predict creditor rights. Table 8 revisits some of these issues, looking at the potential determinants of creditor rights, public registries, and private bureaus using our larger 2003 sample. With respect to creditor rights, the first column shows that French legal origin countries have sharply weaker rights than the (omitted) common law category without controlling for religion. The second column shows that, consistent with Stulz and Williamson (2003) , Protestant countries have statistically significantly stronger creditor rights than others, without controlling for legal origin. However, when we put legal origin and religious orientation together in the regression, as we do in columns 3 and 4, religious variables are no longer
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In a conversation, James Stock suggests that, while clustering of standard errors has a modest impact for three-to five-year panels, it often blows up standard errors for longer panels (e.g., 20 years) by a factor of 2-3. Table 8 examine the determinants of the presence of public registries and private bureaus. French and German legal origin countries are more likely to have public credit registries than their common law counterparts, and transition countries are less likely to have private credit bureaus than the common law countries. Richer countries as well are more likely to have private credit bureaus. Protestant countries are less likely to have public credit registries than others, but the result loses its significance once we control for legal origin. There is no difference between Catholic and Protestant countries in the incidence of private credit bureaus, although Muslim and Orthodox countries are less likely to have them. In this sample, legal origin appears to matter more for credit institutions than culture.
The result that French legal origins predicts the presence of public credit registries, which in turn benefit credit markets in poorer countries, is consistent with the argument of Djankov, Glaeser, La Porta, Lopez-de-Silanes, and Shleifer (2003) that public ownership and regulation represent solutions to the problem of disorder practiced especially by French civil law countries. Research on the regulation of entry, civil procedure, bank ownership, and the regulation of labor markets has not, however, been able to identify any benefits of this approach to social control of business in developing countries. Perhaps because public registries neither employ significant numbers of people nor can be easily used to discriminate among borrowers for political reasons, they appear to be beneficial. This evidence, then, illustrates a successful public ownership solution to the problem of supporting credit markets in developing countries.
Conclusion
Using a new sample of credit institutions in 129 countries over 25 years, we revisit some old and establish some new results on private credit around the world. First, in this large sample, both the cross-sectional evidence and the analysis of reforms show that legal creditor rights and information-sharing institutions are statistically significant and quantitatively important determinants of private credit development. Second, there is no evidence the creditor rights are converging among legal origins, or among rich and poor countries. This evidence contradicts the legal convergence hypothesis, which holds that institutions converge toward the more successful ones over time. Because credit institutions vary so much across countries and legal origins, and because these differences matter for the development of debt markets, this evidence also contradicts the functional convergence hypothesis, which holds that institutions in different countries, while distinct on the surface, functionally converge to accomplish the same goals.
Third, the data show that the effectiveness of alternative institutions varies systematically across countries at different levels of economic development. Most interesting, both private and public credit bureaus are strongly associated with private credit in the poorer, but not the richer, countries, suggesting a role for government in facilitating information sharing. 13 Because public credit registries are especially common in French
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These results echo recent research on the role of free media (another mechanism of information sharing) in promoting good outcomes in both economic and political markets (Zingales, 2000; Djankov, La Porta, Lopez-deSilanes, and Shleifer, 2003) . Unlike in the case of the media, however, our data suggest that information sharing through public firms is beneficial, not detrimental. A possible reason for the difference is that the scope for public abuse of information collected about the debtors is more limited than that for distortion of news reporting by state-owned media. legal origin countries, these results highlight a successful civil law response to financial underdevelopment. Such successes have been difficult to identify in other domains of social control of business. These results suggest that the choice between common and civil law approaches to solving economic problems is a matter of comparative advantage of alternative strategies of social control and not just of the absolute advantage of common law solutions.
